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Objectives

1. Recognize clinical features of functional 

constipation

2. Develop a treatment strategy

3. Recognize red flags suspicious for organic 

causes of chronic constipation

4. Be aware of new investigations and new 

treatment and potential limits



Constipation is Common

 Prevalent in the Western children: 

◦ 5-34% constipation 5% for longer then 6 

months

 3% general pediatric consultations

 25% pediatric GI consultations

 17-40% in the 1st year 
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Definition

 Variable

 Consistency of stools

 Straining with defecation

 Inability to have a bowel motion



Normal Stool Frequency by Age

 0-3 months

◦ Breast fed 2.9 stools per day

 Transient infrequent bowel motions after 1-2 weeks of age (one 
stool in 8-10 days may be normal)

◦ Formula fed 2.0 stools per day

 6-9 months 

◦ 1.8 stools per day

 1-3 years

◦ 1.4 stools per day

 Older then 3 years

◦ 1.0 stools per day

◦ By 4 years adult pattern 

 3 stools per day to 3 stool per week



Bristol Stool Form Scale. Common stool forms and their consistency in relation to whole-gut transit time are 

shown.(From Heaton KW, Radvan J, Cripps H, et al. Defecation frequency and timing, and stool form in the general 

population: A prospective study. Gut 1992; 33:818-24.)



Anatomy of defecation

Bing images

Voluntary



Physiology of defecation. Defecation requires relaxation of the puborectalis muscle with descent of the 

pelvic floor and straightening of the anorectal angle during straining, as well as relaxation of the internal 

anal sphincter. 

Lembo A, Camilleri M. Chronic constipation. N Engl J Med 2003; 349:1360-8.



Physiology of Defecation

 Full flexion of the hips stretches the anal canal in an 

antero-posterior direction and straightens the anorectal

angle.

 Contraction of the diaphragm and abdominal muscles 

increases intra-abdominal and intra-pelvic pressure with 

pelvic floor relaxation. 

 Striated muscular activity expels rectal contents.

 Minimal contribution from colonic or rectal propulsive 

waves.

 Relaxation of the puborectalis muscle and external anal 

sphincter results in expulsion of stool.



Abnormal Defecation



Physiologic classification:

 Functional Constipation

 Fecal soiling/spillage or Non-Retentive 

constipation

 Defecation disorders



Diagnostic Criteria for Functional 

Constipation (Rome IV)

 Must include 2 or more of the following occurring at 
least once per week for a minimum of 1 month with 
insufficient criteria for a diagnosis of irritable bowel 
syndrome:
◦ 1. 2 or fewer defecations in the toilet per week in a child 

of a developmental age of at least 4 years

◦ 2. At least 1 episode of fecal incontinence per week

◦ 3. History of retentive posturing or excessive volitional 
stool retention

◦ 4. History of painful or hard bowel movements

◦ 5. Presence of a large fecal mass in the rectum

◦ 6. History of large diameter stools that can obstruct the 
toilet

◦ After appropriate evaluation, the symptoms cannot be fully 
explained by another medical condition



Functional Constipation 

 Normal-transit (Retentive) constipation
◦ Incomplete evacuation

◦ Abdominal pain may be present but not a predominant feature.

◦ Normal physiologic test results

 Slow-transit constipation (Colonic Inertia)
◦ Infrequent stools (e.g., ≤1/wk)

◦ Lack of urge to defecate

◦ Poor response to fiber and laxatives

◦ Generalized symptoms, including malaise and fatigue.

◦ More prevalent in young women.

◦ Abnormal physiologic tests.



Stool spillage/Fecal Incontinence

 Organic fecal incontinence:

◦ Surgical: anorectal malformation, Hirschsprung

◦ Spinal: congenital or acquired

◦ Medical therapy generally ineffective

 Overflow incontinence (Functional)

◦ “Encopresis”-no longer used

◦ Optimal medical therapy generally effective

Levitt and Pena, Pediatric Fecal Incontinence:  A Surgeon’s Perspective

Pediatrics in Review, 2010, Vol 31#3, pp 91-101



Functional Constipation 

 Defecatory or rectal evacuation disorders
◦ Frequent straining

◦ Incomplete evacuation

◦ Need for manual maneuvers to facilitate defecation

◦ Abnormal balloon expulsion test and/or rectal manometry



Secondary Causes of Constipation 

accounts for <5% of cases
 Mechanical Obstruction/Anatomic 

◦ Anal stenosis/Ano-rectal disorders

◦ Extrinsic compression

◦ Stricture

◦ Hirschprungs

 Metabolic and Endocrinologic Disorders

◦ Diabetes mellitus

◦ Hypercalcemia/Hypokalemia

◦ Hypothyroidism

◦ Heavy metal poisoning (e.g., arsenic, lead, mercury)

 Neurologic and Myopathic Disorders

◦ Cerebral Palsy

◦ Spinal cord injury

◦ Stroke

◦ Autonomic neuropathy

◦ Dermatomyositis

◦ Intestinal pseudo-obstruction



Secondary Causes of 

Constipation
 Other

◦ Celiac

◦ IBD

◦ Infection

◦ Trauma

◦ Abuse

 Medications (Less common in Pediatrics)

◦ Antacids

◦ Anticholinergic agents (e.g., antipsychotics, antispasmodics, tricyclic antidepressants)

◦ Anticonvulsants (e.g., carbamazepine, phenobarbital, phenytoin)

◦ Antineoplastic agents (e.g., vinca derivatives)

◦ Calcium channel blockers (e.g., verapamil) Diuretics (e.g., furosemide)

◦ 5-Hydroxytryptamine 3 antagonists (e.g., alosetron)

◦ Iron supplements

◦ Nonsteroidal anti-inflammatory drugs (e.g., ibuprofen)

◦ Mu-opioid agonists (e.g., fentanyl, loperamide, morphine)



Constipation-Evaluation

 History

◦ Meconium passage

◦ Risk factors

◦ Developmental age

◦ Psycho-Social

 Physical Exam

◦ Growth parameters

◦ Full examination

◦ Abdomen

◦ Perianal/rectal



Constipation- Possible Investigations

 CBC, TSH, Celiac, Ca/PO4, Urea/lytes

 Possibly:

◦ Abdominal XR

◦ Abdominal U/S

◦ Contrast studies

◦ Others

 Motility evaluation



To DRE or not….

 98/128 (77%) had no DRE

 54% had fecal impaction

 21% had minimal or no stools

 Organic cause identified in 2.5%

Frequency of DRE in children with chronic constipation. Arch 

Pediatr Adolesc med 1999 Apr 153(4):377-9



Red flags/Alarm features

Chronic Recurrent Abdominal Pain McFerron and Waseem, Pediatrics in Review 2012

 Stools: nocturnal, melena, hematochezia

 Growth: weight loss, linear growth failure, delayed puberty

 Non GI: joint symptoms, referred pain to back, unexplained fever or 

rashes, dysuria, hematuria

 FamHx of GI disease

 Other GI features: oral ulcers, anal skin tags/fissures, emesis, 

nocturnal pain

 Labs: anemia, leukocytosis, hypoalbuminemia, high 

ESR/CRP/platelets



Role of Abdominal XR

 Systematic review

 392 publications identified and reviewed

 6 met inclusion criteria

 Conclusion: Conflicting evidence for 

association of fecal loading and 

constipation

Diagnostic value of abdominal radiography in constipated children. Arch 

Pediatr Adolesc med 2005 Jul 159(7); 671-8



Possible clinical use of XR

 Inability to adequately assess abdomen

 Unable to perform perianal/DRE

 Pre/post ‘cleanout”

 Guide for therapy adjustment

 Evaluating symptoms and fecal loading

 Recommendation: Not routine but may have 

a clinical role



Other Investigations

TEST Strength Weakness Evidence Recomme

ndation

Comment

Blood work Assess for 

endocrine/

metabolic

Not cost 

effective

Nil C Not 

recommend

ed

Barium 

enema

Identify 

anatomic 

abnormality

Radiation

Lack of 

controlled 

studies

Poor C Not 

recommend

ed

Anorectal

ultrasound

Visualizatio

n of 

internal 

canal

Availability

Intra-

observer 

bias

Poor C Study

Modified from: Diagnostic testing in patients with chronic constipation. 

Curr Gastroenterol Rep 2006;8:416-24



Other investigations…

Tests Strength Weakness Evidence Comment

Scope Assess for 

mucosal 

disease

Invasive Poor Consider if 

red flags 

present

CTT Evaluate 

transit

Available

Cheap

Variable 

methodology

Good To assess 

slow transit

ARM Defecation 

disorders

hirschprungs

Lack of 

standardizatio

n

Good Recommend 

in intractable 

constipation

Modified from: Diagnostic testing in patients with chronic 

constipation. Curr Gastroenterol Rep 2006;8:416-24



Complications

 Enuresis / urinary tract problems

 Psychological distress

 Recurrent abdominal pain

 Anorexia

 Vomiting



Treatment Adjuncts

 Written information / visual aids

 Regular contact and follow up

◦ Nursing support

 Start thinking fibre

 Regular toileting / behaviour management

 Biofeedback

 Psychological support?



The Key To Treatment Success is 

Communication

 Explain why constipation starts

 Explain why soiling happens

 Identify and address parental concerns
◦ Obstruction

◦ “twisted bowel’

◦ “narrow bowel”

◦ Cancer

◦ others



Treatment Approach

 Empty the rectum

◦ Step 1 – laxatives (PEG3350)

◦ Step 2 – enema’s (invasive)

◦ Step 3 – NG (PEG with electrolytes)

 Keep the rectum empty

◦ Step 1 – PEG3350

◦ Step 2 – stimulant laxatives (usually intermittent)

◦ Step 3 – PEG3350 +/- combination therapy 



Constipation outcomes

 Treatment response at one year 60-90%

 Relapse rates within 5 years 50%

 Symptoms persisting after adolescence 

into adulthood 30%



Treatment Options

 Osmotic

◦ PEG3350: Safe

 1-1.5g/kg/day for four days for clean out

 0.8-1g/kg/day for maintenance

 Palatable, highly soluble, not fermented, minimally 

absorbed, non-toxic

◦ Lactulose

 1-3ml/kg/day in divided doses for maintenance

 Limited by flatulence, pain but generally safe



 Lubricant

◦ Mineral oil

 15-30ml/year of life up to 240ml per day for clean out

 1-3ml/kg/day in divided doses for maintenance

 Avoid less then 2 years of age of if known to have GERD, 

risk of lipoid pneumonia if aspirated, will increase anal 

leakage around impacted stool (or if dose too high), more 

palatable if chilled, does not cause fat soluble vitamin 

deficiency with long term use!

Treatment Options



 Stimulant

◦ Senna

 2-6 years old 2.5-7.5ml per day for maintenance

 6-12 years old 5-15ml per day for maintenance

 Avoid long term 

 enteric gut damage, nephropathy, hepatitis, melanosis coli 

reverses 4-12 months after treatment stopped 

◦ Bisacodyl

 >2 years 5-15mg per day

 Abdominal pain, diarrhea, hypokalemia, proctitis, urolithiasis

◦ Glycerin Suppositories

Treatment Options



 Lavage Polyethylene glycol electrolyte 

solution

◦ Clean out with 25ml/kg/hr to 1000ml/hr max  

(200ml/kg/day) or 20ml/kg/day 4 hours per day

◦ Maintenance in older children 5-10ml/kg/day

 Poor palatability, pain, bloating, nausea, vomiting, risk of 

aspiration pneumonia, most often requires hospital 

admission

Treatment Options



Treatments with Special Risks

 Phosphate enema’s
◦ Avoid in less then two year old age group

◦ Can cause potentially lethal hyperphophatemia and hypocalcemia

◦ Avoid in chronic disease 

 cardiac, renal disease or Hirschsprung's

 Magnesium hydroxide or citrate
◦ Avoid in less then two year old age group and in cardiac or renal 

disease as risk of hypermagnesemia, hypophosphatemia, 

hypocalcemia



Other therapy

 Biofeedback

◦ No additional benefit over usual therapy 

 6 week RCT 12 month follow up Lancet 1982

 Cochrane Review 2006 concurs

 May have a role in special circumstances

◼ Fibre Supplementation

◼ Probably beneficial

◼ Parallel double blind placebo RCT (Cocoa Husk)

Pediatrics 2006



New medications/strategies

 New investigations

 Colonic Transit/Shape Study

 Anorectal manometry

 Colonic Manometry

 New Medications

 Prucalopride

 Lubiprostone

 Linaclotide

 Surgical options: Antegrade enemas



When to refer…..

 Suspicion of organic pathology

 Recalcitrant to optimal therapy

 Complex medically fragile child

 Baseline investigations:
 CBC crp

 Lytes/urea/creatinine

 Celiac screen



Summary

 Functional constipation is common

 Majority do not need investigations

 Clarify goals of treatment with family

 Review pathophysiology of constipation with 

family

 Optimize standard therapy (PEG 3350)

 Role of new investigations TBD

 New medications role TBD



The End

 Thank You

 Questions?


